Design and synthesis of basic peptides having amphipathic beta-structure and their interaction with phospholipid membranes.
Basic amphipathic beta-structural peptides, Ac-(Ser-Val-Lys-Val)n-NHCH3 (1n, n = 1-3) and Ac-(Lys-Val)n-NHCH3 (2n, n = 2-4), were synthesized and their interaction with DPPC and DPPC-DPPG (3:1) bilayers was studied by CD, dye-leakage and fluorescence experiments. The CD data indicated that oligopeptides consisting of more than eight residues with alternating hydrophobic (Val) and hydrophilic amino acids (Ser and Lys) were able to form an amphipathic beta-structure in acidic phospholipid bilayers, but not or weakly in aqueous solution and in neutral phospholipid bilayers. The dye-leakage experiment showed that the basic amphipathic beta-structural peptides interact with acidic phospholipid bilayers to perturb them, but less effectively compared with basic amphipathic alpha-helical peptides. Fluorescent spectroscopic data suggest that hydrophobic side of the amphipathic peptides may immerse into membrane without deep penetration. Based on these results, we postulate that the formation of the basic amphipathic beta-structure on acidic lipid bilayers may be due to the combined effect of electrostatic and hydrophobic interactions between basic peptides and acidic lipid bilayers.